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3 M 39 HI Pftfflm» 19 W 



B^^s mmm^^. £IEfi«i%*7L^St (5), IS 

(27) ja-^* ^L«E^in:»Wftbia*teaiii±»» 
(18) ^5iliijfii«^«^ft»»tt (^)» Jfa^ftS 

m (44) 4*. 4^i«E6«iaifiL»tt«Hi» ^JL^*i 

Ti::lf (50) e«llHP»««£6#;^ (67) fS^o iii 
il'a-'to^J^^SSIP (68) iK^l3*Sj3iAFtlSP 
(72) xtttrttia^ 




(BJ)» 1456^ 



^ ^] ^ ^ ^ 



1. ^i"^#i^-^-f^L6*ri5:^. m^^^- 
^ 6^ ^ ^ — >^J|^^H' % ; 



5- ^M^J!^Am^^> :^^0t^¥j'4^^^^^^ffi-i^^^^^^ 

Jl. 



10. M]^^9¥jik4ir. 



^^^-1^6^^^^^^> W^t6^#-^^ 



Pfp (1) (2)pH ^; (3)itiii^^ t^'Ji5'l^*J#^6^ 2, 3 - 

lOOmmHg ^, 9Z %¥iifk^Mks.^^^%^^- itK^^^^- 

HHb^ + 0: ^ HbOj + H* 
$^$l'il6*r|^^^>S.^^i(r 90 I>J lOOmmHg . #X pH '(l-it^ 
f.J 40ramHg #i pH ^^y^m^i^^ 7. 2 $'j 7. 3) . ^"f-^^^^tit^^ 



-H->*^(DPG). DPG ^^n^^^^^^f^^^^^^^^^^^^^' 

DPG Bt, '&^7F*J^^^jt^6^^^;^. ^it^'DPGBt, jfa^^ 

IHP ;F:^f it'flL^^^MJfc60Mil&.J^ '&T»':i^DPG dO^^^A-^-tlt^ 

.j.jfa.ij:-g-^xt^^6^#3^;^. 'fi^itfc', DPG-5rj'>^a/lrti^7c>^^(IHP)^>f<., 4?^ 
^/J^jfe^^^^^^^3^;^^^ IHP -^^H: DPG jt^^^L IHP ^jk^^^ 
6^^j^;^rt; DPG ^ 1000 4g-(R.E. Benesch ^, ^i^'ft.^, ^ 16 ^, 
2594-2597 j5 (1977)) :?f JL^L 37 X:, pH it^ 1. 4 l^^hM-^^^ Psoif^'^'J 
96.4ramHg(4.*S7>HS#^4^f 250 4, 7093-7098 )5(1975)). 



(resealing), lt^^^%->^^X^^t^\., ^"fl^^m^^^^^ 

, Biblthca.Haeniat., 46 ii^ 81-92 1^(1980); Gersonde ^ "ilit 
^j^^^^,^" , MM-^^^^n^^^^^ (1982); ^Weiner, "ilitlg.^ 
(1983) . 

^^K Nicolau^6^*®^^'J 4, 192,869, 4, 321. 259 ^ 4, 473, 563 
6^DPG . 



vk. "^^Tk^^yiM^^H^^f^^^^- Nicolau ^ «>^^ife^t#^^ 
^^S^m^f^'l^^^Ar" Biblthca. Haemat., ^51^ 92-107:^(1985). 
Ropars ^^^^^^-^M 4, 752, 586 ^ 4, 652, 449 ^^J-^mMM 

^ Cooddrish ^fi^^N^^a^^-I 4, 874, 690 ^ 5, 043, 261 t'^^T- 
.^Franco 4^6^ Jl:®-t^'J 4, 478,824^4, 931, 276 t^^Tiiit^r^fi^j 

6^^Jl.>^;^a:l^*^^^tiH5:4h. -^it^^iJ^ "^^iM^^^" . ^^^^ 



im^-*. r^l^>j5tfejfe^ t -fe JUMt^^^i^ ?I ^^^^ * ^^^^ 
, FEBS, 275 4. 1,2^, 117 - 120 (1990) t^-»f^6t IHP 

:^^^Ait3t>^'^^^Jifc^>&t: (vesicles) 6^ >^^^Jlfc^>f- 
;l5^J^H'-l^Jl(^^ ^J"''^^ ^ ^^^^^ 

A^J^ 6^ tii^^*:6^^^ (placement) / ^ . 
Mouneimne, Y ^6^-J^il#(^JSL «itit>&^*.?^L^^iMlt ^^^^ 



y^i^^ifhi]m^^MmtM^^^^''' FEBS,$ 275 4, 1, 2 J^, 
11-120 ^ (1990 11 H)) t» Mouneimne;SL^^^^ilT/(5t.^a3t6^^^ 
IHP {,h^^Jl^t^y:i^^M^^^-^^^^^^^- >^ 24 

>5:^fL^. vjm'C.'J!t^|Li5.*k6(i^rv, ^^'^'It^t. 4^5^ 



l^^>^^-^ * jfa->^ t ^jM^^ ^^^^-^ 51 ^^^^^^ 

" crit " . it^^^i^^n^^f^^^^^^^^^^f"^^^^^ 

IHP ^WtifiUJiLM^j^^Jfi'k^^^^i'^^ 2-3 ^ 

^. -f^ffi DPG DPG -t'f*^^^. >l§^^#^t^»t6^> 6 5i|12*hBt^J^ 
i^^i^^FH^IT DPG 6^j!^Ljti^^ii4j&d^M^,P0:6^#^Btl«l, A^iSj^-^lT'e 



^. A^^im^ j^Xm^^J-^^^^^^-^^^^' (self- 
con la i ned) (f 1 ow) ^ f ^L^, m ^^^^ t feU^^^L 

^J^^^H.^^ ^^^^M^^M > ^^^4^r ^^^^^ 
5 . v^^Mim^^^, -^-P^^^. ^t^^ 

41 1 N-^Jl^^d^^^^^^-i^^^^tfi^S^^; 



7 . 5^it^4=^^^^^i^^^^^^ 
^jei#>V«-j^^J (tff IHP) m^liih, 

p|Lii^*fciSi;L#6^^JI&). -#i'^^?tiifi^#>^^»K }^^&t^^^i^ 



a 10 A® 9 ^g5;&6^iS.^^f ^^6^it«.S. 

® 11 A>^t#jLiLii^^«^T> :?;^%^^6^rt^®. '&v:lfe*lHP 



@ 12 ^^#aL^5jt^^T. :fm^^^^^^> ^^^^^^ IHP 
m 15 A^^m 14 6^JL^ 15-15 14 jL^#6t#*r^^®. 

a 16 15 6^01® 16 f^^^ii^ii^^^m, 

® 20 A® 19 fi^^f -jL^-^jL^^^it^^J^S.©. 
® 21 >^&'^@ 14-20 fifjifcf :jL:g6^6e.#%f 
® 22 ^7f:>>L#IHP^>^6^^Ei-6^rW®. 
® 23^ii^-5S.iCfelL&^60^^4^^^^*6^^*S- 
a 24 >^^wJte.^*.«:■^6^■^l^ffl. 

® 25 4:^J5fc;feL 526 'g^a^ffL^i^'T (labyrinth) fi^Ji*^ 

(ridge) >':*2t^H«Mji&,;S>f ii^^Jf d^f-il. 

a 26 A^J^i^m^^^^^^^^^"^^^^^^- 
m 27 ;^J^J1^6^^Jtfj*m@. 



1994 ^3 ^ 23 B||.^6^;te^6^®I^t*PCT/U.S. 94/03189 ^1>V;^ 
^t^^ 1993 3 ^ 23 ^^^^jMf'^f 035, 467 6^1^ 

fei^^-'^^. -kf^^^^^^ ^^ek.^^. 

g&. >ifejfe^^^6^^#^£(:fc' "sS^l^i'' Jfe^^^) 6fr'^2(LT, ;^r*Ll51^ 

I 



5 . ^jlfc^Bt, ^"f^nU 25 JL^;&^ 22 UtA^t^ v^^^^J 

^^m^i^^. >ffjLik>«.6^>^>gL. Tv:Aiti±'->^ifa-^-i^I^ 

tbd^^ Haemonet ices -{i-^ (Haeraonet ices Braintree, MA)//f 



^^^^mM 44 t^t^Hfe. ^#l^n 33 , 15 ^ 36 . >^i?&#4^&###J^ 
# 30 ^^^^mH'iSSti^^l^^itjMJ-^Ojfa-Ji^^^-^^J^ 44 t. ^^Oifi 

0. 9 % a^iS^jiR^ 

i^t^^l^n 54, ;yL^&#.ai^il^-ai^JNt 57 t. A!^^-^^^^^ 

m.itJ^jM'^j^^^^^^^^^^y^^^^^^ ^^^^^^^^ 

^dftAA^^^^ife&i IHP 6^^;f;i^. ;^^S^0.±/^^¥j^MS^^Y IHP 

ii^^jM^-iSi-r^et-f ^^-^^ IHP 

^^^^^1^1^^^ IHP f it-t^^UftAJtjML*^^ 
il-sf >'Xai.ii>^Ei^>l&^^6^4WMJ5^>|' (1. 5 J. 1. 75 kV/cm, 5 
ras):^^^i^^^*.^^^WH'(2. 13 kV/cm, 1 m) J^^^fk. 

IHP i^^iM^t6^fe*rti^i-^*^^W^^^^^^^^*-^^^ 5^ 

#^ifef.^->^^^>^^^^H'T. m^^^'f-n^^'\^^'^^^ ihp it 

^-f 80^^512 >^;l^^^t^^3J, %^^imj^^^n^in A-f^^, f^^ft^ 

^jfeiNi-^^^^;^, ^^40#T&J. ^33^22, ^«J^ni2, 15. 
33 . 36 . 25 . 87 ^^54, ^JL^h-^I^H 97 ^ 64 . ^m^^^JM^^Ua. 
>^^^-^JJb-^«^^ 44 t4*A.^MP^^68 6t^Bt,A«.IHP^50 t^^tH IHP 



^^^^ii^^^^^^ 22. 5 ^ SOmMol , ^3.^^i^^^^ 35raMol . IHP 
j§i>^t ICCl 6^'ffciijiL>^^f'^^<f lOniM 5aiM 4^l«J. MgCh 6<i^i^^7?7 
^i^iL^ 2njM 0. 5inM IHP ^gi:^t>^^^'tt3^^>^^^^^^ 

67. SmM 270raM iLI^. T)^5»j^fr.TvX^^'b6^#il^^^f^^>^ 

fa.^-^ ^'y^^f^^:^-^^^. Aldr ich ^t^^^Ji^^ ^ Matrea 

IHP yf^^^^^MMiyJ^^'y^^'^^h^^^' IHP xS: 

)bJ. ^^fa.^>^^^f-;)t^ 87 Q'cm-^ 185 Q*cin^<5J. 

i"^^ 4 ^ 8nS/cm ^lij. 4 ^ 9ppt 

#JLNaCl 4. 5 9. Oppt 

;S:>|^^6^jfe^Jlfcrts^^^^i^^^^ 30 M 80 4L|Bl, ^til:^i^6^j6tM 

0.4cm)i^>a;f^^^it800'eJt, il5»t>^f-2kV/cm. X^i^-^^^Jlfct'&t", 
-fn Jr^ 0. 3cin ^^^^Ji^^^m^Mf^M^l 600 -RC + /-300V) . 

j^EJ^r^j'^ikAHLit^^^^^^^ ^40^^jlj^i:ife^IHP^>^# 



^ A 





A' 




C 


D" 


r 


CBR' 


-^ife^(nS/cm) 


2. 78 


8. 92 


11.2 


8. 67 


7. 07 


16.8 



16 



I 

! 



^ Ea#- (ohm-cm) 


361 


112 


oy. 1 


1 1 < 
li J 


1 1d 


^y. J) 


fflOsm 


379 


472 


>( AO 

408 


iy 1 






(ppt) 


1. 54 


5.43 


6.91 


5.24 


4.45 


11 


NaCl (pptj 


1 71 
1. /I 


J. Hj 


0. / u 


5 25 


4 59 


10. 2 


pH 


7. 39 


7. 346 


7.185 


7. 316 


7.4 


7.42 


(IHP) 


Aldric 

h 

IHP 


Sigma 
IHP 


Aldric 

h 

IHP 


Aldric 

h 

IHP 


Matrey 

a 

IHP 


Sigma 
IHP 



a 10 mmol KCl, 2 raraol MgCb, 270 mmol M^, 35 ramol 
IHP 

b p^T IHP ¥j4f^yj.^Y. A i^^n 

c Iscove s il^6^ Dulbecco s 125 mmol Su 
d Dulbecco s^^ig.H'^:*^, 125 ramol ^# 
e 5 mmol KCl, 1 mmol MgCh, 135 ramol 
f 33 mmol K2HPO4, 7. 0 mmol NaHJ>04, 30. 6 mmol KCl, 6. 4 
mmol NaCl, 7. 3 mmol 5. 0 mmol ATP 

^a.^;^. ^^^^jM^-lHPl:>f^5ait^MP:^f'68. ^9X^:^S^ 

Bt. 1 -c^ 12 x:^i8j, ULit^^ih 4 x:. 

x:. 



17 



J&#5»!^##>^— >h^;^a>^6^ "^^it." (heats ink) EJ^;*:X'ft6^. 
>^L^6t^.* . # ^^M.— (n-^) i^-^-m^mi^Ttn- (P- 

45t.^iL8« t^ffi fi^'fitiiA'r^*.*^^^*!-^^ Trenton 6t MELCOR *t:^ 

^^^*.6^^iL^>i^^J^6^#JL>§^^^>^^6^^*L, *S|aJi^||;{g]€ 7imn . 
6^. %f ^fL^^T*':^^ polysolfone 'g'tfcil^i^*#3'c.l|it^ 



J^M-:^i0i^-^ 72 8t. ^/"^-^ 1 ^ 3KV/CI11 6tJ^S#JL^^S#^ 1 
^'J4^#% .fii^tti^ 1. 8 ^^d^^-tfcilT*; 2 #-(i>M?6^ IHP-^iJtU^^ 

3^^;^ =->^^.&^>|», 2600 3200V/ cm . ^ 



^ B 



I. MA 




ISOniMol 




SidMoI 




6idMo1 




2inMol 




lOmMoi 




IidMoI 




ImMoI 




500 #-f3./$# 


^^■^ 


0. 1 €Jt/^fh 



n. '^j^M 


BSA 


3.5 % 




2idMo1 



fk^. IHP 2§i>g.-f^A^>^je:# 57 . m^ir^m n 33 , 1 5 jfc 36 it 1 >f*L 





c 


I. 




0.9 % 




2n]M 




2mM 




2mMoI 




lOmMol 


0.1 %-t-^:|-(T#^:^6^) 


0.1 % 


0.1 %^a|-^(T^:#^6^) 


0.1 % 



^l«qn 12 10 . ^8t. ^^I«in 25 :?f;^^^ 22 

:^#JJS:#27 t?lA.^jr»J. ^tr^l^n 15 j^>36#JL;B^^40. 

n 87 ihjfit^^ jMU^Ajfa-ltJNt 89 . 

nn 33, 35, 15 ^ 36 M.i?&iti^ i ##>&lf:^ 30 6<r^:4<^H'>^U^'^^^jfi»- 
i^6^jfe>&^^4^5^3feM 44 t. 5^«l^ni2, 5^40 

>^bi*i«:^t, ^^^n 54 ih^*-iftA^;icjli# 57 . Bj^X.—7t:M 

^»'Xi^#'li^#^;i^«i^^^^^-^i5fc;^^^44^ 
^jM?-^^^. #i^40.^#, 5^ffl^22, ^P^d^n 12. 15. 33. 



35, 36 , 25 . Z7 ^ 54 , ^if-mn 97 . ^^^m^ 
22. I^n 12^25 J!«|e.^^33. >^ IHP 50 t^ifc IHP ^^illA.^^;^^ 
Ja^ii^i^nM^^^n 44 t. >^t-g^Mt» itifai^ IHP ja-^A^jf 
^>g,t IHP d^'ffciiJ^LJl.jSLiL^ lOinMol lOOmMol Jt-ffci^^^^l;! 
23inMol i>J 35mMol ^jfL^¥j'^A^ 35niMol . -^.i^fit IHP -^>& 

35inM t^^*^ IHP(7r^it) (Matreya ^t.^/^^) 
5mM KCl 
1. OmM MgCl2 
135mM 

M^d^^ia^, m^-ipm 22 //r^. " CBR A t^'ltH. 

^>f ii^i^jfe^jjferti^'fje.s^^^^ 30 ^ij 60 ^iHr ili^i^ft^jfe^Jifcrt:^ 

40 . 40 j|fe^4*ib^jfai^ IHP >§i>^^JL-T>':^ite^ 

^i^iM^ IHP ^>ft.^>^4U&, #<fcA#^40. 5^1^ l«g 1197, 

n64. ^«^;&#ii:jM^-IHP^>f)^;i»frA^%,iM':^f-68 t. 
;*pj^^5:fi^itd^ (blood bag), ^rko^ Baxter ^^'afc<^^^^>*6^ Fenwal® 
jfc>&>^^S^t^>»^jfe^-5riit^#>^:^'f 68. ^^jfaJ^-IHP^j^j&ii. 

it^-f ^M'J^^t 69 tfi^^^f - 68 f^^i^^^SiA^^^f- 1 x: 

68 ^iM'JJ^^ 69 ^m'fef ^^^(5Jfi^&^, jgL^&JPH^-le^fi^Sfei^^ 
72 . ^it^l-^i-iJLT, 10 t^*^ 



^jMt-IHP -IL^ 72 6^^>ht.*Ll'a)iti±. S 3 ^ij® 10 4» 

^t^>MI^?t^^Jt^i(r 2600 $!| 320QV/cm . ^^i^^^T^ IHP 

?lAjfiL-;g^ ^l^^^>Rf^4^Jl|^4^l^iIoMutil ihp ^^^^ ^ 
^-^l^^Jt-^ tlt'&^^ilN'-ltjfciL^ 10 ^f^M 512 >MJ|c.>|':2::.|ij, 4fc?^^ifc 
a 7?;^^ 312 ^JH^. -^tJN^^jNc-H'^-^i«1^^^^6^*l'^^fe>^^^*t6^. 
^ 28 ^M-^^—A-^^^^^^A-^^- ^^Jl^J&i^^j^^^^^^ 

jib^K ^^f-^— ^^J^^>Tfi^«» A.^nif^^ IHP ^I^Ji^^^% 

.jSt^f ^i^t. f^^-A- 1 5|| 3KV/cin 6^*.%^JL^M^ 1 fl) 4 

JNc:Jt^-Jg:>1^5Ur 1/e . 10.6 ^fh/^^6^3jLilT, ^i^6tJI*^H'#t 

^3f>j5, '{)t^6^JI?^>|'ai,i^j& 0. 29Hz . :^S^:5(ri!^>^^*LI'5I*^%>ffi^^^ 

^^^AAJ^^^^A- 1. 5 ~ 2. 5 
= 2. 7 - 3KV/cni 

*.f:|L;^, ^iM-IHP ^>f-:feii^i§^f ^ 78 . ^"^^t i'^SlTS'f 
l:>f >g.^^ 10 120 ^t^rt^^t^fi^^ 30 



-iHP ^i^ikyry:iit^m^iLffj 37 x:r^^t^^ 5 j^^^T^'yis. 

iSf J&» #^^f^n 51 ^^^^ 40 H> ^JUM^-IHP ^jf >gLil^jfe>?l 
^^-^^ife^ 44 t. ititjj§'C>'#i±:i:6^ IHP f^S^MJuJ^^i^S^f^n 
tij^. ^IHP^j&-^A,J.>g.j^#57. j^;&^^Mn 33 . 37 , 15 5^<» 36 iL 
^ijlNt 31 6^-H*^<R6^^;&(post)^i§ij)fcx4AJi)^^^^i^^^ 44 
t. >M^iL8>^^i^6'r^;5fe^1|t, ^J&^J§^>^^^ 0. 9 % NaCl 
'^^i^^l. OmM CaCl2jft»2. OmM MgCh. ^mtJ^^^^S-^yi^, 

>g.#A.^^^j&# 57 t, ^9t*i^ife^@^A.^fc^^^2t;^^ 44 t. :t 
J.iS^*i;^^jLJlIl^*^;rfi^i^fell6^ IHP . 

^^««1^46vX^:^^>g.t6^'&^>^^6^IHP, J^rfii'^^^Y'M^. JK^M 
IHP e»i*.iSt^6^^iLJ^tl^*. ^>t^S^nrs^#6^. 

^^^Mi. ^ IHP ft^^iJMt-T«-^##>^tJ^# 89 td^M^^^MSs^t:^ 
J^^^40#JL^#|^n 87 . 36 7^92. ^SiSt^fi^tioM^ 
^iM^^^ilU«J jNt 96 . ■5r>':i^j&;|t 96 n 92 4LjaJ-$•^-/^i±al|&^a 



(pole caps) JL/^^:^:|L. fijlb, ^St-Slif— ^L^,^^^^>^6^®T^fe 
#t^3t^#^Bt/5J^6^^^H'6^Sfc^*.f^^. ^^^^^^^^^ 

¥}m^B.y, n^xm-^^^j^^^^'y^ 2 ^hBtj. 24 'hBt^4^iWT#- 

>^|LiL:&6t IHP . ^f^^^,^^yx;^:f^^if^m^ffi^-^y^^^l^^^^ 
AS^^jMUi3tiSt:fi^2«EJii-^^f lLJI^>|':^IiI6^|5I# (timing) , vXJSLM 

m 11 13 ^^T^#jt^3lt.^^T, ;f 

IHP fi^^iMt^^fflW^^ltfi^^T^'T^; ^^M. IHP ^^^ife 
Pso-lt i^^A-'^^M I HP Jgij^^T >et^t.) 6tr^«^; >':t^Mj» % ^^6^ 



^. 'ta#;f;j^>^f|Li^jtk. ■^'t^ik^^^M, 

■5r>5A*'^^-^-^^il^^6^t^6^>^^^#(stock material) jjt^ii:, ^ 

® 3 8 ^^l^Xm^^K^^^^ 72 6^->h^:^^1^. 3 T 
>'>t;tilJ, 72 102 fi^^h^ 100 , il^>^^*L 

^^^^^^ 72 6^^h:^ 100 6^?te5fj-*95*J. 100 iifed^— >hA. 

aiSil 104 ^i3L^^—i^¥jdiX33^ 106 . >Va5ij^ 104 ^^XJ^M 106 



^»\^^^^f 108 ^ 109 , ^t'tfci^ Luer ||#X®L#(male Luer 
variety). i^^fm^mA'^^^^M^^M^^^^l^n fy^i^j/s^ 
Oiiil 104 crxi.5l 106 . 

jy^® 4 3^ 5 TiSt^irJfe. 110 *l&T^h^ 100 :*L^^fi^-^>&#JL* 

>^^-K:^-^^^e5>^«.;feL 102 no &:fe^i^-^^^*Li02 rt^d^^te 

@jibi^i±^*L 102 6^l*34^^5^»^h^ 100 d^j'l^^^^J^lrt^ 110 . 
^ 110 -^^triail 104 A a^lii: 106 
jgig 7^8 ^vX:tiH, ® 3S»IB 6 72 6^^*1102 i^^^. 

M^^ f±.^M3A. ^.U. 102 i^^Mi-MMi&:4:^^^^ 112 ^-^^ibn 
114 . -kpJLP>ty^, 102 fi^j&^ft^S 7 t^A6^4^^f-Jfe^^h!^ 100 ¥j 

^^;|.^lll^^ 

104 i^ifct^^lL^ 72 ^JLr^i^^?*lf^^ 110 . ^^^^i^S^U^^^^ 
110 8t, >j5Ll^^ll0 6^^jt^#J:3fe;fc»->Mj^>|'il^#. 

^j^i^/^u 112 ilL>^^;yLAH^{Hcr 114 '^^y:l^^^^ 102 :*L#^i?r 4 

® 9 10 ^TjtTa^^f 172 6^^^4-^;5fe:9^1^. 9 ^ 10 

tTv:^^!^, SlLiC^^^^ 172 fe;fe->^t^6^J^^-t^■^:^^6^^h^ 
200 . ^8|>i-^;fe.202 jL^4tj«i^J«t*fc#>V^h^ 200 6^1*3^, !!^Jfe^^ 200 6^ 
ijS:iC^f 172 ^^^^^^ 200 -ii^6^A.tritit. 204 
^i^'f-^—^ii^A trii.il 206 . Xaitil 204 i^tfc oitil 206 
208 5^209, :feii#^ititf'il216i^#^J^Ji&.^>f)^^iH-#(supply), ^ 
'^^itr^^^^^ 172|i#Mj|&.;i>f >^ IHP-^LjM^^>f i^^f 208 
209 yX;SU^xi 204 ^rfj tr 2O6 j^'J:te^Jfe;§>fj^^A>^ilj^h^ 200 ¥j 

fKm 10 tTK:^^iiJ» >VcriiJ[l 204 iiS^j^^ A critil: 206 6^— ^i^^t 
^«j^h^ 200 6^F«3^^j^rtt:210. QjJb, F^^ 210 j|L^*.;fe.202 6^1*34-^. 
i^Y^ 200 #^ l^;^fl&>'>i;S^aii.ii 204 aitit 206 60 ft 4^tf»^;^6^. 

;gLS9^10 tT>2t*iJl, ljS.^%^^Lf: 172 6^^*1202 ^^60. ^ 



t^^. 202 ^^ik^^i^Mfk^^ri 212 ^^tfc a 214 . 

6^^.&.- iiit*.^ 220 202 i^:^5U'->^ii30tiL^SJl. 

iL:fc»Jid9;?t^6^^, #B9 9 10 172 &ti-j^li«yT>':Aih#^ 

>95*.f :|L6^^>f>^ili±>^^Xa 204 i^^f ^t: 172 ^JL^^:^^?*^!^ 
^210. ^^rjMi-*>f>^2iL^f*3^210 .J?L«§>J-%*L 202 iLfSJ, ^itl^ 

^ 210 ¥jt.M.m^mi^—A-}^^^^^- ^iJ^^^$Jtm.fm^^^ 

^i^#AMp>^'^il>H'^^iili±ii#f' 208 i^^^ 202 
.^;»^v:/ 212 ^J>JL)k^Ji\3 214 ^^f" 209 i^tb, >«..?&i^_*.*!L202 iL^ 
7(;4r;. >VCTigjil204 , tbcritii 206 >'>l>5Ji#f' 208 3^ 209 TJ^^^Jil— 

-^y:K^^^^fF^ti 172 TJa^^^Jd'j (drawn) f^m^^^"^^^ 

;&#$'j6^ii:j|l*M:^Ji. ii.i± PC ^>^i5R^ (driven) 

14-20 4$iti^^-^^%f :5L^6^^ =->i-^^^l|:. -M-^# 
14-16 , 300 *|^%J6^>^=»Li&;|^;^ XtM^ 300 

i!;;e^#JL&:i^— ^JiiiS 301 j^— >^Tilfe 302 . iL>|c^*^ 300 



303(rib section) j^^f-JKrJt 303 ^|8li^6^JI*>^ 304 . y&^u^ 
^ 300 ¥jSt^ ^'^J'^P^^ 305 , ^^mXi^t-A-^^^^^^ 
306 . 

itil308 .j5tjb^*^6^-UJ^ 301 302 ^m^^^^JSL^^L^ 

Ji^ 300 itit 308 &^^;fea314 i^-^d^r^lf ^«t6^5aji^ 310 . 312 . 

>j^iL^^ 300 301 *t. aiil 308 ffa^Jj 81^6^^1.^318 . 

^L5^ 318 ^j^^i^^—A-il 320 . >j5E.liI^^L^ 318 6^ Jisi&iU:— >^ti^ aJjL 
322 . 5i.i±^a6t^^. itil 308 ^aill^il^*^ 300 302 Ji>':A^J^ 
6^rIII^^Liit 324 . ^^i^ 324 6^t*^-^'-^f^i^*^5L 326 . ff- 
JUjStHlf^^Ljt 324 TJiii^&-gt^— 4->^cr^L 328 . 

-)«t^-^*.6^^4f^(tape)^^>t (foil)*^^6^ii:^4^^4^*.*L330A . 
330B>(ii^iL^^ 300 Ji. #>^^4?L330A, 330B ^^;^5.>^E-ii-il 
308 I^#X^Jiiti±5i.iil308 ii^^A-^J^. ^if^^V^^m 16 t^slj. 
330A . 330B -^-^^ifil 308 6^#J^ 310 , 312 ^^A6^^5«t#^ W 
332 _h. 308 6^ Jii^3^T53&, ^>hil^f^^*.^ 330A . 330B 

^iti±— >h^iiil't-t^J^6^f-^fie^6^^^^^f^ 308 . ^^ii^f^ 

330A . 330B rSj^h^*, ^J^^^ft M^^Mi 300 
JLM.^^i«Jl^«tj*l^^. i(rT>T/5t^6^9 6^> >&*ib^^ 300 6^t^ 
#^it*:?h^ 330A . 330B JiiltJ.-4"*2^^ (slack) 

334 . 

^itii: 308 ^^:--m^Ji~tMt^6M^y i^^'^^^t^'^^^^^ 

^ 340 . jE.d^Ti:#^jt#^ifc)Sf#, iSJi.^L 340 4.jH^>Mp96t.?&^# 
'ttifc^M Peltier ^%x>#. >j5t'i^tiiil 308 Ji^fti^Ti^6^^'«Ji-S:S. 
|il:jL342, >T/4-^. -5r>':t^l5r^-JL45L-^^^1"4i3^^^^^%*L330A , 
330B6^i|.^ (capstan). SLip^Xf^^^'^^m^ifi, >S^jtl^^ 300 6^ 
t ^yXi^^Sr-xt^L 344 ^^^m i"^*.^ 330A . 330B 

5e^;^M® 17 , iL^>11- 300 4i:1^i^^m^^^^^ 350 Ji. ^ 
^ 350 fe^->H^^ir^ 352 . H^f^ 354 >^^dg-ir^ 352 6^>W^T^>^3|- 

-ft- ^^^nn^ 354 ^(3)f^A->^t^J&6^^ii.il 356 . 354 



6^J&^ -y^J^^ 358 jSj^i^^t. -JH-^h#J# 360 358 d^^h^i^lT 

5i>ft. 360 j^rt^^ 354 ^fSJ^il— >^^6J-ir^6^itil 362 . ^ 

^>hl%1t^A6^riM: 362 JiT#^*^6^^# 363 ^l.>ft^T-^t^f-^itii 

jL^*i 300 -^^^4S.^g§^^ 350 6^irS6^;&4.3»-fc-. k^Mi 
300 PH-^M^>j5t;|ll!^ 350 Jiy::t>fe;fe^ 350 352 ^t^-^JL^^ 300 

6^^*^J^6^i|.il 308 ^;^§^_h^. iiil 308 -etfU^T— 

^d^iUtiil "jSjl^'h^" 364 . jtb^h il^^*^ 300 ?XA.^^ 350 
vt^^m^^T 366 . 

iaL-#^^.si7, iL5^L*t37o*;r-'^^a.t^-i^^^6^#^^^. 

^ 370 6^-b5-^ 371 *h^A— >^^iL^^ 300 

372 . ^i5'i>fS-f-#>h#Jt&#JL>&*:rt.;^ 372 i^^i^^:^'^^x^VC*4S:f^ 
Peltier ^fe^7t# 374 ©^-g^^:^^L^t#-a>W.:jL^ 372 6^ife^|6;-ir^t 
Peltier ^^tL^ 374 -^^^i^ 370 l^^fi'j-^Hfcjfe^ 375 :^ 
-^^i^iliL^ 370 ^1^6^^^ 376 /^^iiitit^t^^^W 
iiit^v:i>gfc;W.-«:^^ 375 

377 *i£:JL^ 372 f^Jus^^ys^^Sj^M^'f'^i^ffy^^l 
372 6^:?h^^JL>^-f >&;t:|L^^*b6^A— X^ifc^L-^* 378 . '}^^^ 
372 M'^M^ 8 ^t-^-fi^docator pin) 379 . ^"^^A^^^^ 379 
'f3:1^>&:i-4*.e^^L^6<j 4 >^^6^|■^>^^Jl. .^t^^ 372 6<r_fcJ3&^^TiS&f^JL 
>{if-:jL«*bJi6^^-)t^-t^fi^. ^t^^> ^^01^^380. gI;^>J^380 

|^-«il^gim 350 ¥l^'yvXki§d^ 370 ^le^ifc^^mi^;^*^^:^ 
itil356 6^rt-lj5i(r?^. ^#^ 350 ^>^jt^370 JiSt, ^^tjMg^ 350 
6^1^^ 352 ^^¥iiL^^ 300 ^^^K^ 370 d^-t^"^ 371 -h^J^ 
m'L^Z. 372 1^. 381 ^"f^^^^SL^ 312 Tm¥}M.^d^ 370 60l9r^& 371 
-h. >aiL^^^^S|;fe^ 350 fi^T^ 

>S 19 //r^, 5tit4^^^ 350 di«»jfc-^^!jiL>l«* 370 Ji, 372 



370 300 ^ni^^^J^-^ Jt*^ 

^^i^X 374 m.it.^^Um^ 300 X¥j^ 340 ^ife^JL^jfeitxl 
308 6^^. M-n 377 f id^ij^;!^ 300 H^jJt^iff'T^^j^ 342 . ^fe.^* 
378 t^^L^^ 300 -b«tl^ 344 'ftiij. 379 ^J.^ib^^ 300 

6^^>t 305 Ji^M^l 306 1*1. it^.»&:^;il>g.6^@l;^'J*^ 380 f it^i^ 
#1 300 6^JiiiS& 301 X¥j^L^ 318 :g.6^^L 320 302 Jid^^Li^ 324 

326 . 

^yt^.'SB 20 , ^M-'y—^M i^iu|c-t>^%*l 330A . 330B 6^r4^ 377 
ititdi.»^«-$ll. 382 ^f-«^|#ji:Mf^jfe*..;fe^m5r^^. >.a 20 t-^ 
Ti':^;t^»J. #>^*.*l-fe* 378 ;^->^>r5t*^^Ji:J^^6^^# 383 , #JL-% 
ii^^^^^l 330A ^ 330B ^r:^^^^^^ 334 itit-^^^lt. ^.^^^^A- 
%*L^* 378 vX^-^-^^ (driving engagement) fi'r^^^L 384 i':t:^#^*L 
>y.^!&^4'— 330A ^ 330B #JL^^>*fe^^. :^ 
^mb^^Mti^^^^^^ 378 330A ^ 330B ^tSi^^^Hk 

i3Lf-'^^'b± 364 ±^^ri^ (S 20 T '&6^-Usfe) 6^ ^^-fi?:^!^ 

>i^6^Iil^#- 380 -^^^Miiit^^f 388 i^f-il 390 K:*a!L^iL^^^.. © 
20Ht^^tll, ijfc^^ 375 |S^*ife^JMP>t 374 

4t*Iiifc^>&#ii^6^aS^rf{3^.^'J>^ 364 ¥j'^^A.^it4c^k^ 
350 Jifi^if is&^^J- 392 i^^^UM^ij^^m 394 392 

*S^MpJ&^*L 396 ^^i;^ 370 «^>W^. ^^J^^ 350 362 
t6^f4^d^ 398 396 5?-^^jik-^>j5t--^, la^^ifc^^J&^^E^tfi'r 
>ji^. ^?.*f-5f;:^#^6^i##Jt, T>':t3^#'ttAk.;&«'^;fe. 396 >'X>eMt 
^^-X&¥jM^i^^rm^1k 398 6^ l^^l^. 

® 21 -^mr-^^tifj^^^iSi^ 400 . iS:-^ 400 fe:*^->h^^»l^h^ 
^iL;|cM^'ft^6^^#i^ 402 . ^^:^^^:iL^ 366 6^iL^ 370 

is^#4Ji#jL^jiti%JiJ€#. -f^^ 402 ^;^->^;Mt^*^ 404 , 

^^Lge^^fe- 406 402 >Hi^i^iii^'J^— 



MJLi^^ 404 _h6^^%i$t.^^ 408 . ^i^.|tife^ 410 408 

412 404 1^. iMit4cf^A&^ 

^ 404 f^^, :^ifil*.j^*L»1^3L6ff«.i?.*.j^;fe 414 ^m^^^^iSt^^ 
X 412 . 414 it#^3t^6^%ift«^ 416 ^"1^*%^*.^^ 

^^^^^ 404 420 T^^J^^ 418 

>yu^^;|^t4*A^^K:t'etW.i»:^ll4l0, 416 t^Asftl:. 

;te^^_L-^%;^;feL«|^j: 412 422 

402 6^l5-^:feL 420 Ji. 412 ¥l^m^ 

d^^M^^ 424 -S-^iJ'|ii^^,M.4Jt^^7r^ 422 4:.T6f|4-#4- 402 fi^lTIi 
;fe.420Ji. 

402 6^Ji^;fe 428 I^^d^^^-C^ifeM 430 . 4ci^M^ 
404 f^$^Ksm^^^M*A32 ^t^'isi^n 430 ^'^^3^^ 
430 ^^-^^i^^f 434 , atit^i^-fe^f ■tejfii.jfc^-A.^'vJifeM. 

^4^^m21 iM»i^'^^^-^^*^6^*.^^^3666^Se^6^ifcf 
■jUit^ 400 t^^^^^6^*tiS. ^itm^^^ 450 ^^>t3Lf-M^ 350 
362 f^^^^^ 363 Ji. it 452 i^mjLi^M'<^ii^n 430 , * 

454 i^-^;S.^f^JL#*$l A.>fii^^|| 364 T9&¥j/^X3 328 . ^^f^^ 
>i5t%*L 330A iftr 330B 4l|bJ Ji-^t5&. f^t^^'h^ 364 . ■^**L:^^.di»»Ji 

.fi7;Fit>^6^®:&'»^ 380 ^>':iR^*)a-^t^?|j^*.*F6^^4l^. *li 
^^^'^^Mt'S-^^^^^^^x^ 324 SiLilj, rfjcrf- 456 ^M^W^ 
^ji^^M^l-A-}^^ 460 t. "^i^^^^isL^^^^ 350 6^ 
362 l^^6^1:#363_hJL^>HPJ&6^fe. 396#Jfe. m^^^'^i^J^^^]-^ 

460 6^;t:4t 363 Ji6^;gr^JS6^4^^>^#^ 462 
^6fri^;^(K:*A.*jfc6^-3riD, iSin^, ^'C>^, Peltier ife^/L 



M^:^Bm.¥!^(IL, ^i^Xi^^lk^M'^i^M 430 ^'M.^'h% 364 ^.lij 
iSlJ.— ^J^#. itp^%'<^i^% 430 ^iSjfa.>S.rt:-^^>J>^ 364 ;9r^^ 

#>R'' . ^jHi-^-fs-, 430 ^m.MSk)^^^>h-^ 364 ^ife^J^ 

6^^'f£8t, 412 ^^^-^i^^jl^^ltt^f^^jS.^. M 

Peltier ^-^^M'it 374 , f^^J^ift-t^T&^'A^'h'^ 364 6^— >!-<ijL-Ii6^ 

>Mp;t^k:t>k^-f-;&^j;^^^h^ 364 6^^'&>^5.Ji6^*'&;iH^>t^>0tj|_;^ 

ift, QjlMLl^^iiiifc^'J^^ 364 6^ibiH-^«iTjlfetfc^i<cilbH-n^1&^^^ 

374 6^#-^*4^^^]jil|;^;&Ji$liWp-i3-. 
:f 1^6^i^-^^HP>i 374 ^^^^Xi^itJ^^^^^^'h-^^^n^M-^^^kX^ 
tS5%^^;^«!1^5^ 412 *J|->V^^^l|6^SL>i«>a.4^^J^^^f^6^S 
>^;fe)t^^6^:f ^S^^-^/M'it jMi^ftife^J. il^, :|;^6^^-^>H^>t 374 

^ i^^S^J :f ^ 374 ff^^^H 

^Ji^:6^^>':t>Mt^^ 350^jt^ 370j^A-2Lir, *ti"j^^*L#-^ 378 
T4i#*.*l 330A, 330B :J^JLii^%;^ ^ifc^^^^fe. 330A , 330B 



^#Btii>ffii&6^'^2JLT, 300 6^fi^^^>^3J,^^J^^ 364 6^J^|^ 

@^&i^:>':^)fe^6^Tj|fe'^. jlb^h afc^'h^ 364 #:i-f-ifc^>j§Lit^ 370 
I^^^BSa^ 350 41)11, >W..?&it-#|^>^T^^>'XJ5r>^iTtfe6^;^^. 

6(r^Jlfc6^^— 505 . ^ IHP#>j5bTei1it%^^L«tMJ!fct. xt*^WJ§M^ 

^it^f 72 f^J-^f->§-;ri±iP'Jfi^ IHP hif^y^f. m^im.^ 510 

*^i^:te.^^^J&6^MJ8fc^f-il 515 , -^L>{3:i"^|&.25b;^^^h^ 523 Ji 
^'f ii>va 520 >g.5l>VlHJifci5fc^jt^ 500 . ^^iSi^ 500 

I^-^6&^J!fc5iiM_^— >^^I&*L 526 ^f^^¥i, •g[^jfe*L*;rf5-^^^Jifc 
^^f^i^Sfc^d^^t-ft^JId^feL 525 . 

'-A-^it6fjS$,'^M.-ir^m25 t, ^SS.^TMji&;feL526 6^>l*J«,®#^ 
^tij>^i^P|L^it'r6^;feLh6^rJ»;feL -^^^Jlfc^L 526 ^£4lJte^^itJ^ 575 6^ 
^— #J>t 577 , *t^;^^;L^:Jt>Sil'gt^Jifc>&^^J»*L 525 ^f^^^^^^t 

^^^^^^'^ 575 SjH:^ § Mjfe^jf j^-^^Jfc^fc^it-^ 

500 8t, -g^Jf j^^^iiJ^ 575 4L|BlT«f-^-g^)li. 

^^^^(Travenol ^^rt.) . — 2.^^^^(Asahi Medical), 



(Kuraray), |^^^^J^^T8l(Toray) j^^lLZ^J^ (Cobe ^^^), -Ca^^ 

ici'bi^^. ^^^Mr^m^ 525 Pm^^^t^^. 

vrf 530 500 . ^I^^t^^ IHP i^^ic.^^ 

>&:j*EyJ!li&# 505 fif-3.^t^^Sf5g.itik.^500 ji:j.>&-(ba thing) 

575 6^^-H«i(;;te|5l6^^;*^ 536 , -^^t^^S^ 526 Ji 
6^^#J!*;fe;tel5l6^i»;fe. 555 . #^^^*L>l^.^jte4-^itl^ 575 
578 , ^.i^m^T— 525 ^^M.^it'^A^M^'^, 

540 t^rfj, '^fe^'f it 567 , 550 *biltX^J!fe.ife-^S:4h 

500 . 

^ ^^^^^^ ^^^^ i^^^. Krebs-Ringer >?^l^ajfc^)t 
ik^. Earles^^Jt. Hank s -f-#^. BES, BES-Tris, HEPES, MOPS, TES 
^ Tricine , is.^^r^Mjf^i-^. is^^^^^yy^M^—^^^'J^i^, 
'^in^^i^^^ 199 > Dulbecco s fk$L¥} eagle s CMRL-1066 . 

*lF|L'Jt#J|-#.^(MEM)^RPMI-1640 . iS.^^y.J^f^'f'As, jlfc^K 

itit^ 565 4i^?S^#;f«^>^ ^4L>&^^^;fe. 555 ^/rl^^d^^'t'SS. 
miiSL^k-. J:^-^^#;fe^>iMtAa 560 ^Sjttli^wlfe^fc^5:-#- 500 . 

'^^^0J^:^^^lk^^^im'^, iS:^ 500 #A|L;^^d^, is— 

1^, ^^i^^?fi.i^#^j^Mi±^Jifc2fcM:^ 500 9t, IMP d^^lfe^ff 
))l#r^f it^ii;^ 575 , ^3.H^n^^i^^^fmyX^BL^^^^ 



^l&.Jfc;^jt-#- 500 ^y^Xj^'m^^t-^^^^^^ 526 ^YM^^ 
^^^mSi. 536 ^m^^TOi^ 580 . T)5f^j3fe%7C# 580 -^yll^^mi 

6^^h^^^. 500 Tf:<^ti:%^#>':4^J!«r'S^^^J!fc6^^§^^l^i±^ 

ii:M 575 , >y.i?&l^-i-^^. 

^H^IA, ^ifc^L 526 536 TJJ^ife^^fi^i^^Ji^^jj^. 

®27, mk'^605^J^^^^t'<i^^-A-^^610¥imi^. 

610 d^^-fijitrTic-f^d^C/^ 615 . -gKJ^^^T— 4"^'i'#Jiii.^-^#'^ 

d^®26;/rVr:, J^tt^ 605 ^:t?|A-25b^^)^6^>Va 625 . 

>?tfi^jijpr 630 . $lA.^:t*.^^SJ.4*^6^^Jlfc6t^t' 635 ^X^Si^A^t^^ 
?L3fc^6^^Jifc6^ifci3 640 . aj*. J^Jfltt:605 t^^itJBl610 fi^-Hli'J?! 
>Vfi^gt;^i$ii^35|;^3Jii;^'r^JLj5E.tlj a 640 ^L-g-^^^f^JL;^*^^ 

o 640 

'^AiHt^'^ 610 4^iti&*;^^>':A^j^ititi^ 610 6^^U 



^^^^^^{Ti&venoi -^Z:.^^^:|:(Asahi Medical) . I^Z. 

^^(Kuraray). ^T^^:^^VSI(Toray)^|^lL2^#(Cobe ^J^^). ^ 

-r»a^^f|^'Iit;^S.$!l^^ 655 t> #J-#J# 660 T)a>^L^it 
(hinge) 665 ^ 666 _L^#, yX^^^ 660 -^>^:^ii#J^ 665 605 , 

^ifhJ^^J^ 660 ^^J# 665 ^iS\i^%r)^m^^^^. 660 

610 6^ift%7G^. 665 ^-^^mM. 670 
^t^-^^^ 675 ±i^M^X'^mMM^^ 675 

677 Ji:5fe;6o>BE.;^. 

^#/ft t, ^C^'^^;^^^ 665 t#JiL:}e.#J# 660 m^^^) 

605 Ji. ^iJ^. 660 T>$l^-J*:^^^^*it#6**L >j^L^-H8J 

#615Ji, ie^^^^$^\M-^^^^^^^^^i^^i^^i^f'^(^ 
^Jlj). An 630i^#f!l— >h#;^f'il(*^n^*). #J. ^ 

>vi7 635 i^:^JiJ>|^;^lBrJi^^4f:5L5J.^6^|&#Ji(iK^*{Jj). 640 

>j5t|Mtt» ^d&^iJU4iit«fr||(peristaltic activator) 670 ^ifci^ig^jll 
500 ff/[i^^^iL:^^^it^^^i'X^¥HiJi^ 

^ IHP ^^^^Ja^¥iJ^m 



^ IHP *tis;^6t RBC fi^^^-t-^r'>€.6^» 'Sfe^y&^^-H^^.t'ii^'lt. 

A^i^> -f ^?l^6^*^^*i^:>\ A^il. :^h^v iP^fe. >R.^4^lfe, 

'C;*L^:f ^^^-^^k.'T^'ii.^^. ^'T^tt, ^4fc|&.^4^ 

1^ 0. 5 J. 6 >h#^(l 50m)^tS\¥}^fek;^:LmM^^^ IHP 

^^K IHP ^iMSt¥jUMM^^ 

6^ j£ S 1^ ^^^& JL>t^ iS^^t^ 

R^T IHP ^m^¥iM^^^S^^^^U.^i^m, 2 3 i^iih^^ 
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